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#@é# «f iWTeeiim @f $W l#af i# m# @«#aim but if Wliev## 
t© be #m%i@mlar a% either #mfa@e cdf %he leaf (6). B#er% 
US) atata» tiiat %&# fm^ma ia a@$iv#ly ##ya#i%i# aWl 
a#payea%ly paaatrataa tàe m##él# tiaam# @f $h# h®#% ttoroaglfe 
tha atomtal G#eaiB#a# 
•Irnmmtmê ap#&«@ia ef iiiMiliMit 
ara ««btâdeâ in %h# epia*r»al layar @f tba aabatratw on tba 
QMaraiAa ©f the aaeâl## fpwtifieatim haa a hyalin# 
Meml lûfmr ihlek tmâ i» emmwêé hf %b# #pM#rmâ# 
8ô fmagml tl##me i# develop*# mWv# th« hywmlm:* The## 
ffmitioi ere me% laolmâeë within # #%r#w, W% #«m 
# mwâimm ri## t& ea^eee #m «p'eqge-Wmm eelereé 
h^emimm* %* eeléem fmW m the mlérih* 
femâ im em# r«w «m either «iâe # %he miérib CFii* ?) w 
itt two rewe ##^#r#$ea W #h# miérih# Uhea the e#i4#r»Al 
e#v#rim# r#tm## hr the irregmler ImgitWla#! élit te 
e#@## the hr#mi#h emvem the 11m* ef rmiptwe i# 
anwpe freqwmtly tmm# oae #iëe» It atey #1@@ r#twe frw 
the «eater Im l#We t# fmm eimgle er i##i#t#é #@th#ei# 
Ct3>* #é@w Cti) repmtm the fraitii^ hWie# te he 3 mm* 
Im#, 3Mt hr##é$ »W ##& high# 3m immterm th##e 
»re eimilw# Wt #m#t#«# mm# Im# hmv« heea 
eWerve## 
M àM$mt mé $#t#»h#r mi#re###ie emmlmmtioaa #f 
@r@## eeetiem# ©f the ######% .F#@* *# w%m%X 
the preetnee of very few hgi^he* % 0#t#»r tw k#yh&e #p#mp 
«mr# #ev#l#$# *# they he#im $@ hrm#, Xn the winter mâ 
•priai# #WMP## imt#m««ll#l#r hj^hee ia thiekmee# «re 
f@mé im the eell# WT the mm&^VL* At this time the 
##11# are epherieel to ovei# with «roi» well# thmt are aeareely 
motieeaWL# (19)# &ar#e oil 4r#let# #l###t fill the hyphal 
eell#, Wrim# April wnà Nay fiae intereellmlar h^ha# l«$»2tt 
im thi#me## are fo@W in the «##<#0^11 eell# aW th« coarser 
iatraeellular hyphae is fomod in the #il«p*mehyma eell# 
•I'S* 
in. th# 
#lv# rl## $# $h# by «t $h# 
l&mr mmtmm ®f %h» %mi $mt hmXm $&# We WW# of #$@«»%## 
mmtm %*»# m& #mm#r %&# bypb*# #ye eolmp#*##, 
#W have # fmll mppmmmnm* (Fit» #)* 
Bar lag %h# wlmier %b# by##e 
donwiat *8d #kirlv#ll#d* la «ty #* «Wlv#ll#4 hypk## be#la 
$@ fill. @#$ ##é #%#!* am# «fitaw»! cell# 
r««».ia ff«« fyim iavatlo® by tà# ## my@#llw 1# 
%@ %h# Xmim ef $he m##êl« aaé la ae « a«« ha# 
WyW* #w*y %#«# f#wA Im $h* ##%!### ###lm (5)» 
#*e fiPitltiaf layer 1# #f efliaérl«al %# elavat# 
###1 wl#. mwf W&w% y#él*#l# #l%h ^arap^sei 
that are «litlstly #w»llem at %# tip# #1#* #)* #e pmmlX^l 
&#@i are l lWaS % (#)  «,  # I9*f^l%km 
CIJ) m iWW Ctt)# #w |»ay«plgrt«# ### ahw$ 
%hm #### a# $&# a#@l$ 3 m Im %&!#####* flllf##; 
i^al^lm, am# mWamW## ar# el#$ a#@e#w## wlthlm 
*a#i aaana am# aye masall# ebll^aaly *ml#a#la$# hm% amy %# 
Itrwfwlarly biaarlat#, (#%# fa)» ## aaee##»## ##* 
#%aya@%#yl#%l@ally mmtwietM Im %h# «1M1# aa# p#m&W at 
tiia #mée* %&em #ho% fmt W the aa^gua, mwt @f th# apwea am 
«taleailnlar aa# «ra #wy#ma#4 by a t«laltftm ##a$& $#1# 
*#«W$ m ## %#% ampfa#* @f %k# leaf pyley %e 0#fmlma%l@m« 
Iam»aia%#ly after Ala^arta %b# ###?## b#e@a# W@#@ell## 
a area# will fonma at tli# omwtrletlom. i#»a germlmatlm# 
mm%Xf mm e#ll Weom## mà é#rk e®lorei to 
pjpoduc# » #lagl# g#3P« t«b* (2k) m %# other e«il remmlm# 
hymllme# thtn %mlleé, mâ ému m#t CFii» ffe>» 
mà WûkBm (#} have femâ thmt m eertmlm mmmWr «f 
«p®r«f W@@m« W#»#ell#é wlthlm t&e #*#%# hm% ## m#% 
fwptWr mat il «ft#r Tk#*# ##m# •atfecapi #t#te thmt 
thl# l#t#r ?*yie# e@m#ié#f#bly mà%ie 
e©aâ4tl©a»» tt ii dlfflemlt to %&i#h i# %hm 
mmml wth@# ef Th# memmw# 
X7-n X «r». lS«Mf»3 % (#3) or* % 
ê#»# (##, w»i# Ct|) mpmtÊ. that %h# #we ®f th# ftsew i« 
@@l#red Mm# %y iWim# III #f th# me##w#m##t# #f *##1$ 
«s^ ###*## fwm m^élm mlXmtmû ia 
Memtêm» toy th# wit#? Il# witfeiia the rms@e# giv®m #%ev#, 
## imfeet## is the êwm»^ &$ %&# tin# 
#f »#@e$pwe 4i#«h»rg# mtA the em theme mewly-
imfwteé #ev#I# tfe# Iftey tM 
êpmm h#ve W«m #h#â t&# m#@«ùU.g' ### frcm the t##* 
%mt fora ao l»y## m mrk ligr®r at their Mme priwp 
t# f#liiag (#), TMfêfqy# the me#él## p#r#i#t 
# little ©ir#r * y#mr mft#r i#iti&l taft«tt«a im«t»#A @f 
a«r**lly per#i#tlmg tm #i#ht y#wp«* #m#e ®f th# 
Wmm #^ott#4 m@#él## mf rexmim ©a th# tr## t&t *«ve#»l 
without f&rmtm frmtiflemtioa# @ai«r »mm 
@irem#tame## it my t#k# two fmw$ for th# freitiat bodie# 
t@ fmm (19)# Aft«r the imfeet# aeedle# h*ve ër#p$d ther# 
•IS* 
la &o farther develqp#emt of th# frttitlog h@41e## 
Brown (5) rep@Pt#é that lmf#@te4 aeeéle# mtm eomeW&et 
thlmmer thmm healthy omê h#e#«*# ̂  th# 4@#tMi#tl@a %e t&# 
prGt#l»m #f the ImfeetM leaf @$11# *W their e<m#e$memt 
I### targiâitir# @lm#« the #twmt» #r# me lw#*r fmetl$m» 
al» tr*a#plr#tlm 1# a#t cmktréXlmê êsà #k# pr##.em$$ 
g^eellmB Im the ##w#tmmt#l #p*@e# greetly Iwrem### the 
emrfwe are# ef evepwrntlem. e#a*e#m*mtly# the veter eimteat 
of lafeçteâ m*eéle# 1# le#» th«a that of aomml leave# of 
the earn# age, Wmm (5) ale# #l#eev#r*a that there 1# a 
aaurhed ée@r#a#e la th# #tar#h <s©at«at of iafeeted meeél### 
of AmMoellme 
At flrmt there mere êmm éifferenee* of #WL@m r#ga#* 
tm the olaaalfleatioo of fWAMAW AAeMaÈmm## âll *f 
the ear# #f thin fme### agree# that it helm### 
msrnK### l;tel,ilil,ffi* ^«a 
(#) firat a$#mpih#4 mmMwllrne im 1917# h# *##, @#v#r$l 
Other pathol^iet# stateâ that it plmtnXf helomgW to the 
family ^iet$âaee#e. M XW Wo# (lû) teiorihedi the fasge#-
aM plaeed it im the .^aeitiageae* MOit of the more reeeat 
tammoiaimt# mm agree that it helom## la the maeidiaeeae. 
me oréer ma@iéi#l## i# oharaetmM### hy Mvimg the 
a#oi horse im apotheola that are at firct ao^eit tmà later 
heeome erm#eat* The apotheeia mmllf e^em hy lohe# hmt 
mw #oewtimp# <^#m hy a eleft# the aaoi are typically 
eyliodrioi eight«#porea$ aaâ iat#r#per#ed with paraisse»* 
IB Glemeat# mnâ ###r (7) 
•t«tet 
injiat«f ifitfet tfe# 
epléerm «M wità it into loW* # 
eleft, fp$* «qA tb#m m## m 1### 
#W tpXittiag mp elwgmt*, 
%##%$. %# ewMwmem#* âr 
fr«i«rl0iis, w ermtéêé i» hlmk my#»# 
# $%# 3.«iif| Wpù^m^iim pmmi^ é#v#l###a *# m 
y@l#$ ###i #e#tly #yllMri# «aâ #»##er#é# 
ÊtmSmé *M @l»v#%e$ 
aimer#w$ ©ften h@dk#4 ̂  W#a##d »t 
%&# tipf #@*#tiw» ###y»e %mt v#fy r*r#ly 
«fei«iat| " ffw»# mrâcmSf'* 
^ *e#eg# # the «*« # 
tW fm% %&#% th# #y* m#v#B witfe tfe# 
eplémrm. %«#« #p@the@im «r« Wight wleare#, w ir*fF 
rarely ##lmp#i, W#t me ver %!»# {?)• 
%* iflPiter &##### nitte %hm ©f «si 
ia the m# #f 
nr® eea@^«te Wth t&* epM#m *t th# t#r#Wkl 
#lêe «f the #*el pwtw t# $h# #pll%%iag @f %h# #l#erm* 
th# mp#thwl# ©f mmMeelâm# #re met %##, th#y «y# 
&mrk #olor#4 lm#te»a @f Wlm# %É&lte or Wight eolwW mm Im 
î» »#@1 ### «ylJMrle, 
#l#v#t#, finâ #tmlW#4$ lRt#r####*a with @%mll#R 
tipped p#r*pby###* M vi#v of th*#e #*&mrwt$yi#tle# it ###*# 
that méomMeaiy Wlm$# te $h# BlifMlifiif.* 
strmtw* ## B»v#lepmmt ef mmWrnEl^w 
ytef-a ^ûm im â«i«rifeeâ IffgMflimfet W# 
on Dm%l#m fir @##61## fre# Namt#m# lit 1922 ̂ he »l#o a##eri##é 
• eoaidlal fuagiit or the#e n#eai## rniâ mmmwû it WMtMmlmm 
•17* 
%#$ H» %hm% $h« letter i« the im^ 
p$rf#@t #t&ge of the fomwr* Prlof to I9^f there m# v#ry 
littl# llter&tw# #i%ll#me emwmW D##rme## 
Ci) r##@rt#4 the #r##eme# # ^ « 
.®ell#«tlem frm# G@l#rM# »## #t th# ##m* tÊm* h# ##ee#W# 
tM mmmeé mhlmtÈmm- m#rme## #m 
(Nr«&« ) P#lr, frm north o#rol&m*# 192^ #l#@m »M 
WiXêm C2^) r##@rt:#4 that &m àmtim «oisiâia #re é#v«l#ea 
m» the fir in jWLi m the ##er #wf$ee mly m& 
this $t*## h#a m#t &### f@##Ê Km #e@tl#### Bill# #M @111 
Cf > «t«t#i that Warn "Vletem wm#&##r«# th# Hllioat» fm#%# to 
b# %#$ iM mot h#lle»# it m» 
lim#é la my m 1#^ #111# mâ ciill 
tf ) AewrlWé *W m**# ###«&##: ## 
mi #trw#ly #@g#$et$# that It la m gtag« la the life klêtwf 
of mAÊrnAW.'^ 
#ia#*im$# a# m ^ th# <w#r 
mMmmWam «ma fmiiy mMmmMmm,# m##*mt$ ### ##ar 
C7) «eaerlh# the aa fellow## 
*#»y@mMla la#!:#* r«#*##m$#ê hy a atrma#. 
11k# atratma# atrata t#yleally hearlm# #1##1# mt 
ramoa# haalâla $$om wëàah the eomléla ariasf 
fomlui aaarWLl #P maa###$ i#l#h are -iMteraeâ 
w erm##mt. WLaeW# gray mr llfht eelora## waaqr^ 
hormgr or gelâtImom# em&l#la varl#@#** 
Im maMoaloerna tha eemMla ar# m# eaUeéi byallm#. glohoaa» 
amë amw%i&at aonatrlat## aaar the «1M1*« %a aaenmll ralae 
the epléarm lato alromlar or elomgat# eomaolwom# hllatera 
that later r#tw# to releaaa the eoaléla* 
la %hl# fuagm# prodme## eomiai* 
Awing %h# p»rt ©f Mm #M m@#% of Jmly# The frait* 
la# b@él## «y« m@#% feuM m $h# %##«# #mrf»#e @f 
$W %mt they #me$l@e# ####? m %&# iw»y emf###» 
Prlw %e fruitiat^ %h# laf#@t## «p### mm Wmm #pe%» leemt*# 
em Tmth #wfme## ef tb# m^éX*» Bi#»« #p#t# «r# iWl#tla#WL#h«* 
«M* iwm the #m## earn### % t&@ mrgmml#*# 
%# m* la %h# f#m #f #mll ywMea m 
«9 te 2 «m Im lemgth# thmt ##%### With 
m t© $m# #f 
AmMmMme. #4mf (It) tkmt ###« fpmltlm# Wkl## 
##:# &%@mt 2 mm %@mg, tfC» W#*ê# am# M#%# At fiy»t they 
##vel# with # flat fer«wa b#$#l 
1#F## of ttlmmmtom myrnllrn# %ph*## Bi4# l#y«r 
fmm# # ,hpi»aâ» ftm ̂ i®fe 
%wmA mtm Cit)« 
%# «r« #tymight » »ometlme@ 
«ilgîïtly ««rrtâf #mâ ###*%#!#%## ta the mlMle, (fit, 10)* 
tfe»y m## mstf im #1## fîf» 11*20 m 
I«fti 1% m 3#2m} la ###%*?# M tw ml#lm*l 
###Fl#tlm s^ém (12) r«twt«â th# ##### te %# lf»il m Wfa. 
Fli» 11 mhmm ##v#y#l ef th# «emiaiemeep## germlzwtla#* %# 
##m t##» ###*? te eflglmmt# frm # ##: pmttm &t th» 
#pWN## lAl# 1# mmmSmt #lmll#f t# tb# geemlamtlea W 
*#@e#pepe* of ^h#&â»&lla#. %# #<miai(g*W@«$* r9&»#&#p*a 
«•19* 
ftttâ qalte isMilstiaet W«#m#e of tb«ir «m#ll #1*#. rmxf 
iiî leagth fraa 7*l4m mM #r# &alf i#fii WLée. îh# wptmm 
*pp#p#m%ly #g# a©% bora# ia Af$#y m# mpmm 
if #pp#re&$&y 1# y#I«*#ea fr<m $h* ëemiéiophe## »@m% #f%#f 
$he iiiit4«î. W tà« um rnsàml^im #w$# eimem$# 
»m# ##»f C?) #%»$# %h#% %h* sfn^es me mut hmm ia 
$&# m»#### «r« ïimemm# fig* IS ##pie%$ th# @re## 
»f m %ypi##l #e*#v8làsg#i#r t© the y#p%#&e &i ttot epléengl#* 
mm# Fit» 13 m mmp® m*%@#e %&### 
eplêermi# h»# lath #f %b##e ##r# fmmâ 
em ## #p#3P #wf#w #f %M me#él»* $h# FM#$we# #f 
%W m.^mê %W *#e m#« m 3W## ##M»ëêe# 
Im # mtmwiM #â«% Wllâ# # » 
Im### %» fw## ## %# 
Sftii* #wil##âw## 1» # mm» %#i^ %&# 
a«ifly llh#ym%#a ####*# mf ###fe t© %&# meeêl## #f tfc« m## 
# 
abA&âaelaama 
## m@#* wm àmmTih»é im 
&#%&il hf mm# mA iill Cf) f ailm## * 
%«#&## W0îy 
##%## #«#%$*eea «r W%#m im pmem* 
MmX m «itè^r tlâ* «f %h# WWl ri»# 
1|@ te fOOn #&#« If $@ lf®a Hâf&t #v#m*ia# 
###m$ )# m #@m$ %&# im$# 
pw%%3.#* to % m %m#$ mt fir ft 
emmy##* l#t## Cmi4i# hymliw#, 
#mtim%m#$ e%lw## •trmiiiit @r mlightly 
eftem eo##t!̂ i@t#ë mm? th# adL4âi#, 
% m#2»3*7%$ mv*rmg# 9*1 * 3m# 
»20» 
mt 10»f6 * 0#9R# *v#r$#e t8#| * 1#%** 
#1# la M86$#a» 1# foâml «Ic^sc ia ifi^ m# 
lm#fe##e# ia #bWk»m# wmtll fm# W%em it %pe#y# wi%h 
awKwMm m « '•* !»»»«»«•• wei i»r# 
W#m met## $# »iftnatt %«###$& m# #@ai4W. 1#"#  ̂ W #&#&*» 
hamWb^MmÊ im ## ##w fruiting êtrmtm» 
tM# l9#erf#@$ #9p###&iiy,fer#img it e«^# #111# 
#aê @111 Cf ) &»we mâ# #ittil«r ##*^**$1®»#* # a### in* 
$yoe@ # $&# 
%%# «eatâi*! m #e «ig# #f m ###%&«#&## 
%« sariflîial W #%#%# %hm% ta 
#« 1# #wr#ly Su âiering 
t t e #  É f f l f â i  # f  l f 5 5  i t  » » #  % # $ #  f # @ M  m  e i t h ^ f  ê m t m m  
@f tto# me##l#. # »M 151» î» ## tâf#îf 
&m m&r m^m Fiat #e fitmtifimtim wm îmmA 
m tti« #f tà« m###!#* %&11# m 
th9 ###% #hey# ®f Wke yev##l#@ ## fymiti## &»#i** 
te &e @& the ###r #i#« œf ## w$### M m# 
ef W# #«mMi#l 
Al%&#i#ï the## We i3#*yf## #em %» W 4«dte 
#i«âlâr ta mmy #*###%», tb#m$ «r« @$v#ml #k###ete#i#tie# 
that m«#F W me#é f&t iéemtlfimtlw# BbAbâmeleemp WmWiylimim 
#p##### #*fll#f Im th.# #e##m tWm 
â* hm «wll## ##«###$ lm##r m# pitmima.% 
eoaiâî nr##, «dâ the mée#%img h^Ml layer wki# %h# 
e@#i4ia#&ep## wl#* 1# tM^r aw #^# @om#Bl@*e*# ##n twt 
•tx-
At tuêt n #*# ##$ $%&« 
#wf#«e of %h# medle t&ftt prc4m@e# t&# twviâ%in$ bo# %### m 
Mmtttfim eh#*»«%#Fl#%le, 1M» mf W tea# Im #@«# «»*##* 
W% #e$ #m we#%#m ## la 
ga#siÉ^tf^&fa 
MmmAmlim* ##pe@# $» &# #m#$%y $&$ #m# «ai »@% #&*###%«#&#* 
ti« to *my o@# %# fmltla# &##!*# my he lemger 
Im g* &# %M# 1* m@$ # pmiMtm 
%W% saiy W #*#& Im 
wmmimmkL 
%uu #w mm if ) %mt tm amz) 
#l##r#a mhmhâ@@llm# %@ %$ *m #W v#» m@% 
»&!« %# it mill# amâ. cim have 
§r&m %&# ewâél*! fm### <m mit* #wm mw&l* »m# 
fir m#«ai# Bwgr f̂ pwt %h# 
«ye#ll#l #** ##«###$ fett% $h# emmWW mwm #r#â#e#â &A 
m^mimm »m# in m##e# ##$ fmmû ## mm$ 
f«srt # #* wlmgr» #m mal# mgw $h# 
we#e at fly#% lut l#%#r %1mm0k #ee#»@mlm# 
#Wé## @f trftjr m# fla&llf #*#*# «tufts #lv# #pe#m 
m  % m  # m $ m #  { f h  
®i# pr###e## Im fmltw# &F IIM# #m# #111 v### 
#WLI#y t© %*%### M ïiatwr#, ## ta mXtmm mw# 
$h@» w## @âé $h# êpmm ##ape me# la $h« 
#i«y #f%#m W#### #$ amtirity #m@ ##* 
#«m&l$é %h# ##@8*90»## of %@ * ee#%#lA #*%#%$& 
Im #M emliw## tim e@ml41# We### %hl# ml%»ê 
ftnâ ûmU mlmerné {9 h 
1&# #e#$ mmû th« mxtêv ia ## 
&$tea#%# %# terae^llii» |n wm 
$h# #!$& fmpe### @f «m laf#et#a fir ae##l# 
#@a %ke #eél$m la Ntrl él###. Prior to the pl#e#m#mt of 
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lîli» #111 (9) %k#% aeeâl## eell#@$#4 iM Wmt 
mrnim tn &M k#p$ in * meimt mt rmm temper#-
tort vcmlâ tmm aeaiai* 9f ^&#kâe*l8#am im ®w 
w###. %&#a ##** ##m m###l## ##r$ m#% la m#lm% 
fmt ft mnthf ##%w# fruit* @f ##r# fwme## 
mmH %r#m#hl#t# #@11##$## in ###%#rm *wtm» Im ##r# «oâ 
kept im m^#t d^Wr# in the ImWrmtery prWw## e#ml41»l 
fmltiflf W#i## iM #pr#%l*mtely #1% ####., # 
imfwt## mwêXm #®m tW vmrim# *#41* *#e 
thrwgWmt m« #ev#l̂ em$ @f th# fmgw# m# 
•tâf«« ®f ##r* frm t&# time tfe# WtMm 
%W imfeet## M«t it# #rWE#m te tk# tlw 
@f frmltlmg* 
fmimm #M1# w#r# m*#é Im #tt##pti#g t# emltmr* tM# 
Mniifleikti» ©f mmimm*# âfur 
M##lm# (21 )| ##%t %w* Drnglm# Fir Wwêl# ,B#eee%i@m$ 
fir #$#1# Ihfmim» fir ##«$###» â#*r maim# 
## tW#e ##m#l*# fir *$#i# #er# *#â# *# 
Dwgl##' Fir WmûX% Deewtim 
mw#i#» fir m#e*l®«# * « . . # , . , , . « . # #w*% 
AK*r # # # # « * » * # # * * # * 
Bi#t iH#4 W#t## # # # * # * # * # * * # * * 8@# 
Pre#. De%%:l## fir ##*@1## (t#mm ttm tr### th&t #er# 
kmmm to Be *m#e*ptiM# to mmMwlirne #md m»W@«l0##m) 
were pat throa# # e@#r## grWÎêrl̂ mm #t«w3 
fôôe« of aiatill## #»t#r fwp $0 mUmte## it«r «## 
t&w* éi###lv#é in th# r###imi% v»t#r %#i#t h*a 
W«a h##t#é# Beth ealmtiw# wr# them mix##, filter* 
#é# #W »atwl»v#4 #t $ pmmà» pressure for jO 
mimate*. 
•if. 
Wist 
fir meeêle#* *«%•*# 2*G*/Petrl #i#h 
A f a r  # « • • * » •  t O * %  
mtm » « • • • •  i w o # o @ @  
F#»#b ae#ai## ($#kem fwm %?### $&#;$ 
%© %e mmeeepilWl# %#  ̂
W&3P# pm% # ####'#$ 
*###"#*# mlm# with tà« **$## «aâ 
*mte#l#v#a #% # fmr 3# 
%# ##m# a###!## #### •t«rtiis«t W 
mW# #M ##f&akle4 ia $W FvtiPi &%#&«# #rl8F to 
Wimg with IWkmmr# %#*# 
@%ië# %m# me$ ##*#$ $b# b@% ### 
m@w#d $b# 
%Wm %y hemt# f #y#m# # gye#M 
8##### i##y@ ###A is #W% F«tri ##% mf *#41## 
m%l&# Fly ###y0#e Agitr 
Bmglm# fii? m#e#### * , * # #l#h 
Ag#3P # , # # # #*## 
« * • • « #### 
wmtmw • • • » l#e#@ee 
#e fF«#to fit *«r« $#*&%## fe|r 
#he ### @#%&@## m in $&e ft» #«##« 
Imfwàm# %* ««F âné vl%& 
## m##y #M mUmM'mé mt S mwM# 
#####»# f## |0 mlm##»# A##©mlmmt#ly 5 
ef m##âl## w### m##a fm mmk P«trl. ## 
ef 
##m fef %h# m^#e %h# 
gwmmâ ##y* ke#% f«sr Im » tightly 
eev#y#é Wiile eemtalmla# mm ee ef i;r#yl€me miée iit«r 
 ̂the #1# ##%k#a w# %# %h* m# 
meê 1%r Bêmm mi ##&*? (11*1#)# â #eâ#% flltee p#*# m§ 
also k#p$ ia th« W%tl# émimg $W W#m$y« f̂0W fe©.ar 
t© prevmmt %h# m#$él@# irm âî rluf «mt» t&# prapyl##* 
tr##$#*mt ### met @##4* t&# *#e# 
#teylli##4 &y powisf th# Mt meâim @v$r thm# 
fh« Ëbaba@al&#8* tosoptearXliai 
ia the êmmmt @f 19^3 %m#« Gmiêl# ##Fe pjpe» 
dl%w4 Im »b#:4m%ee #m $h# #*%!#» Fir jReeél# #M 
%* # l$em#r on %h@ mit Ag&f # 
fmg## #m# mmâoa&tedly th# ##m# ## tkêt §rmm % lilis «aé 
SiH (#), Aft#r iom m tir* #*#%# tfe# mlglmX grmy-eolmp## 
wlWLe# %wm#é m aâlve ####m T&# emiai# 
w$r# la %he mlëël# »aé ôf%«a %#@me %w6*$ell## 
## f3f«w eM#f* ftoft mtlM #f %%# emi&l» evemtmmlly 
%hl# vailti ma ésfk e#ley#â$ Im #ew##»% 
m® €«11 &f %h# Ww:#!!## i### v»# me$#â %e %# wwh ém### 
#M tMWker tte»a #h« 0tfe.#r eell* în %&# #Pl% # 
If̂  %W wey* »#eMw%#llF #0A%mWk$«# m# 
û9»tmy»é m # #«$#!$ &t m rtfealMtaf p###y#a 
ifItM® tfe# 
rnmm %h# ®f %he wlglwi «mliwe# swwagr 
#»W«%mea% Mv* W#m ma# t# @ml$we $he W% 
##w##»# %##e ###p# m#» m#lag lafee### flr 
m*#âl## la AU •%&§«« @f 
rmmXt»â #m ^ $h# mmél*# t% Is %h« b#e 
«€ %b# %h»% #omlél#l ##*%h ew W l##l#t#a mgmlm 
#m #e ftiftlfldiftl At tfc# tlm## (##11# IW) 
laf#@t#a m#e#l## w W#mhl#t# tWt h#ve &##m k#pt in mel»% 
ehmmWr# fm mm mm^k ### &eKlamlm* %& »hm df pfo» 
a@ela$ @(mldle#p@p*#* A# »mn ## the eoaiaio#per*# mppemr 
sere emltmre vmrk will W 
Ho«t 
Im %he fmll of Î.ff3 ^m%y *##!## ef 
f&fSy iaf#el«i %?e#a 1### %ham %*# f##$ hifh 
WW# m% vmrl### locntiflsaii im the Blmdkfwt V*ll#y 
ma oa %h# êftit ##r# W Fl*%be#d W:## fh«s« tf#e# wr# 
io po$# ftad kept ia the ^ee#^o%*e fear oWemmtlmm 
msâ Parlaf %h# mièâle #f April meet of 
tis# b## m tw®nt/'»?iw of theme #ee# vee* #emlmg mM tw© 
week# l«t#r th#r# urn# 8#v #wth to &##im %h# 
Tyeaty-fiw# #f th##e pette# mm lmee@l»t#é ##1% 
ûmltmm ef #ÊMWmm #wW m t&« 
fir m###l# Deawtim## %# iaoeslMi m# wm&e# im m »m#ll 
##«mt ef âlâtillui mû p&mt^Û iat# # flask* 4 #m#ll 
em#el*#-h#ig b#m#& m# dipped im %&# «a*pen$i@m$ #m#wp#é m 
ft i «lit® I *Wi #l«v#ë. tW@a# tk® mlw#ae## te 
«&#* th# relative ###wmt #@p## im th# fàât 
mêpmmXm vas a#pll$4 te th# w* grmrth @f #a#b Wamdblet 
by m#am# of the @m*el btoali* A 8om*temi# wettiag 
a##mt was ###4 t@ t&e e%##a*iw to mmk# the li%mi4 Mhare 
to tW mm a##41$## m#t #f th# imwalateé pett#4 ty«## *#»# 
plaeed im a l#e## imo#@latl«m ahambef that mmimtaimea a hi# 
relative h@mi4ity$ ##veyal of tb# iaoealatedttp### wefe 
pla«®â im the «ieeleaa refyigemtm*** The n«v growth of 
#*v#ral other tree# ver# hruaheâ with 4i#tilled water aad 
in the lnoeul#%ioa ehmmWr to me% *# eemtr#!#* 
la six ported trmê veime iAmvÙMtêé itith a 
ef ff#ab ttm AitMo l̂lim $#### 
ià # ##l%erWlt flv# mil## îi@a?th ©f 
%a# prepared Ijr tfe# %m» 
aeeéles with # ###%#! »W eamimhln# %Wm Im mit#?* 
TM# #m#pea#lQa %*# applied In %h# ##*# mum#r m tb# 
eoatâia Ail e# %h### %ee*# their QmtT&lê 
w#r# plaeeé la th# lmr&# KaaemlAtleR 
Re#$ 
#e Wmmehl«$# mm ^egmlmyly fw 
#1###% » year, W% m@ ye#l%lve r###l$@ w### o&t#im#â fjNMi 
my &t the #h#y p@%tea %#### #lae## Im #@m» 
$##$ with él#e##e# %r««» fsllfié %@ prMws# may ef 
#rl#%m%a twm felifM* 
wmuî fm'àimMkt 
#ar#ey mî Imhyeeht 
la %h# mmrlf ëmmmw ©f lf53 # smmf vaa m##« t© #%Wy 
Chrl#tm&# %y#e bXlfht on the better Obrlmimm# %r#e mreaa ef 
WW#eb% Th# parpo## ©f tM» #%##y 
wmi to determlm# %b# fel&%lv« ©f Demglm# fir tree# 
%W% ymm #!%& OkPietmm# $#«# telifht# %% w*# h## 
alao %hm% th.# #$#ây wornlé raveal lÉiich aifht 
ml# la the mf thm r«%#lr#mea%a ©f 
%hl* fm#w# Bat m #m &###%, #1##, p@tltiàa im «tarai, 
viger &f tîi# lm#ivié#ml tree, aim# ef tree# êam### mm%é 
hf «f«aei«s other %h#m etei«t*»a trm «m# ia 
an effert to 4*t*rmime their w %&# **h#l#eyer" 
mpmeltf &f t&l» iis«aa# _&a well a# th# «maeeptiteility @f 
th# tre#»* 
Pleia wap# were pr#p$r#é frœm # Foreatry 8eh##l 
""eWiatmma Tree Imvemtery Map ®f th# Mhreeht p#reat«* Few 
âiatia«t areas ar# êelimemte# ©a tfeia mmpt tb@a# area# ®<m* 
taimiA# #0* Ghriatma# tree# f«r «er#| thoa* ©oataiaint 
thlrty*#m@ te »ev#mty»mime û&riatma# tr#a@ per acre# th### 
#The Whreeht Fmreat i# as e%##rim*m%al fereat 20,000 
aerea ia aiae mme# by tîie Memtam* statf aalveralty school 
«f Fereatry» %ia foreat la leeat@4 tMirty-»two mile# ^ 
m@rtb#m#t ®f «iaaomla ia th* MmÉîmt miley. CFif. 1). 
«29» 
eeatalalag f&ve to thirty ehflmt#*# tr#*# pmr acrtj mai, 
thw# eemtalmln* le#» %hm flv# «««h tr### per *@Pf, 
âa *tt#8#t wm# ##d# t@ #mev«y all mmm eemtaimlmg 
m@r# %b#a thirty tree# per «®r«» Im t&e &ll#t%## 
time It «ras ©My po#al&le t# @e*pl#%# the #w?*y ôf «11 the 
80+ tree# p#r aer« aaé agpfemlmately half of th# thlrty»@me 
to #evemty»mlme tf### p#f aer« #r#a## Appraalmataly k^OOQ 
m@e## w«r# #%mv#yeé# 
At first it W» tWmght thmt * tern pere#mt erWl»e 
w##l# W gmit#%e #f #!§&% strlpa <me #bmlm *it« 
fer «a# It #e#» appayreat^ tkat 
tb# ai#ea## a@t toe r«e©gaii«i at a ûlmtêmm great e# 
tkam foyir feat, Even #k#m %rmml8# #f the me##le# app#mr#a 
#aemgh t© be ##em at » #r@#$#r élataa#** tfa« tr### 
ba# to te« 0h$#keé el##«ly te ###ert#m If t&l# ira» the 
#mlt @f G@#l#y*# g#ll$ er m#@#le Ï® 
#11 W«#l## fir tre## vlthlm # itrip #m# Chain, wi## 
wai a tlm# t©aa«ffiiiai|r j@&* A# a rasait it was éeeiaeé to ms# 
tîi# plet êfstm aaâ reêm@# the «mrtay to m five pereemt smapl»# 
Î3ai» was m@@empll#^$ê mmmimi&g t##mty em#«fifth aer# 
plots la rnmh #f th# «iffet strips par seetlom. 
k tw© maa wev va# m@«# ©a this smrvey. mm pae##, 
ran the @m#as#, aM kept met##, while the other wmâereâ 
mrer the strip ©r plot mmmlmimg the trees maâ iaformia# the 
m@tek#ap#r of the lafeotiom fmmà* a<m# typleal iaformatiom 
r#eor4#a 1  ̂ the aotekeeper may h# fouM on a smrvey for» as 
•SI* 
#hmm in Flf« 18. @3# pmm ôf m@%«# WBtê u##a fot #&eh ple% 
tbat h&û #<me te It* Imfermmilea %m# 
f##ep#ed wwermla# $h# first lnf##%#4 tsp#« fe%mâ la mmok 
,pl#t. Aoy @tfe«r imf#stâ©a ta, $h# ##»# #1# wm 11#%## 
%tîi#r ImfwtW It##*.* 
%* t#rr«is vwpleé fr@# lev#l gyewâ té very #%#«# 
#1#### fim #m%## «strt«y %m# wm mmth mm# %# mmê 
th# mmim 4rmlnm#em oa %h# WW### F«rti%* A# mimmâ* 
rm$mû fro# pwe #%aBé# #f F«pro<tmeti©a aaS fir %# 
memttered re#r@é##%iem weyt###é mmtw# flf ma# 
fit# $y### rnmmmlmeë Im %he #wwy vwpl## te #1#* fr<â« eeeéMmg# 
foat tmhm tall t® $###* lix te#h#» Im wM tfeijrty 
f##% %#%%# 
l^fertehf fwmt mstvrnf Bemal## 
A tfôlal mmWr @f %,0ë) Wifàtti tr««# #@re 
fm tfe# mwvey #mâ ### mmrà^é 
@m Z63 #f %Wm* %weR$y*#i#h% ©f 2J7 
#le%* ®mt @f » $#%#1 #f @3% #I@$# &mtn.lmé »mm M»Mmllm 
Imfwte# îaM# #* ï ill»»trat«i tfet ta 
%h# mmWy #f lafeeteë %»#*# $h#% ##re ta t&##e 237 
##@# $h# ê%»aêm 9mmf»à mm met %&# 
lafaemmtlem f##@p##a eus %h# y##l%iam &f tfe« tefeete# %#### 
wlthla tfett atmai m®y m# be la mil e####* 
pmmnt mr $Z7 lmf##t## tr### were î te«at «mâ 
gWrnmlmmmtj #W furty ey 3# tr«®« v*y« 
lmt«rm#dlat#* %# remmlMer, ©p p#re«at ©f $he 
tmblt #0# I# mrnWr of $fee# fomt# ia %h# pl@t« 
lafeetlm# 
m* ef ififee%#à ©f 
I m m*? 
a # ik^h 
I  
U II## 
u fa 
Î # 6.3 
n i l ?  I f  
ii-ao 5 3*4 
21-25 i o.e 
#*30 1 #.% 
31-35 0 0.0 
36^w 1 0.W 
m,aA. 
total 23? im.e 
3W#@%#4 %e### @l##»lfl*d ft.» It hm# W#» 
elmlmW %h#% &%%»ek# th#  ̂
$&@ w#% ## r«tslil|r m# %%#»# ®f 
#@ppf#«s#d ®r uii&««ltlgr tr««i (23)* Zmf#@$i## #m# »pp@r#m%3  ̂
ê#e $# tiif #hwe# of th# fmmgm# $pmm the 
ml $f»» t&thmf %Mm th$ m®%ml rntfmt of %h# domlamwe w 
vlfor Qf tw %r#* Im tfet *$aM# Bmrnmlly the?# woaid b® » 
iir#«t#r eb&m## #f tfe# wtM faafss eoa* 
m ### #3P#m %f#e than tree# 
#* »####$ mt #11 ple$# h»vim# ##&» iaf«eti©i: vtt& 
e#r##d. (f«Mt m, II). %e m&$m 4r#lm&ge of th# #y## it 
the 'Mf Blmekfe# ifkleh flew# frm «««t %# w#gt in tlili 
furtietilar we# »W te lo$mt#d memr $h# northern ©f 
%he fGreet# %erffoy#. moat of the |,iiferreJjt Forest hat 
•3> 
m. II# ffe« mpmt #r 
#»* # 
mmwyiy ilf ff 
|i » 
If m 
i 
1% 
f m 
M if 
#»#%$»# ii 31 
m M 
##*1 ## IW 
m w##Wr# m * ####»#. m$h#f ##m 
###& # $W #1#$ é^wmttmm ttot #### ##@##### # 
agptet» w«f# 1» 
$&# %#rm. #»%&### mpmif #.11* #M ##»%We#$ %f#F# 
Im %&# %#*m &##«#%* m##% @€ %&@ akPl#$#a# 
$##» ##### w#M m tfe# m#r#. #1### #f 
à# & 0 tàe #l#t# tew 
feWl @m #1#@» #l%h # ###&### me### %*Ê1« 
## wee f#m# m #1###* tfe® ###$* 
##% mmentwmM$,m- ©f &mfe#%#a tr##» ##w f#W  ̂ &m mmâl #### 
»M #$m** la MW the pl#%# $%# @#y tsf#ett«a 
f&wm& m# m #@#1*# fir ##%####»%&©# %##* ##m f«w f#«t 
M# m #em ##### %#### %h#y* nmt ####### # $&# 
•©41 WkvlQ# Wm ##%»&##$ ###e #### 
If #M lm$im w tkàé $y#âl#4 
Im tiiti fim #1## ©f tfe# %»## t̂ «at«4 ### emlle# 
%Jm »##«%* p#»####  ̂%h# #3 
#«## &W ##e Migàt m #11 #M#e # $&« $#### 
CtaM« »• III). 
www ## iii» #####% #f #&#$ lafwt## fit %##### 
sut» ®f $3^## m* # $## mmW#  ̂
###,,, 
msm Iff m 
###& w © : 
mi rnsm* # 
Msi fi| •' im 
######% #f %h* tee## wet# WPe#$# m Istot mw$h 
8lé® lAli# mly stM. #et#em% #eemyr#a « $b# mnth »W# #f 
#####&#$«%' pwmmt  ̂$&# pint* 
emmim## mwm f@m# #e %%%&%##: $###*, %&$# fifwp# 
#W w$ ##% # ## fit ####» 
ll« m $hf F@y##i ms it wm 
%h&$ $he %#### la, %%# 
m# m# I### thm tki» pet# 
###% #h# #le%# ûmtmimû W% $#*#* mé fifty 
#mly t*@ %# %em ### $####* 
mlw$y g#te#8% of tli« 9&@%# 1#*# ##m 
%«a iafeet#4i $te## #et #1@%# %## #M ##% #emâ% $&« 
#f *11 fit %te#* W.$hlm ttet pl@$## #1» fit»* m# 
m&%*# *# fell®### #0 %tee#/*et# + 5f %t#e#/*et# (*v#t#g# «f 
<»$$• 
%*»##/#### ) » %/$ a«r« #1#$# # t mwm « #,# 
p3k©t« JE XI#f ##" ## 
%###% # fât %##*# %#@## emwA### #m## 1##3 $#'##» 
m$ ®f %&# 11*## emmlmW %#### ##»# %##$##, ####&% mÈm 
######$ #f %&# fif- #&# 
#â# ##@#11# %m# m#$ iifwart ####& t® #*### $h# 
##&#$»** $r#« # ##«# @#*e# @#y -» 
$w# @f tte# l##*" h## ##»* #m $&m* 
#3p@WWjr »m# 1»## $h#m mm pmmmmM $&# t®t»3L 
### m#t ## # ### %mmmé #f eWKmtmt# 
##e migM# 
##1 t̂ rnmmÊÊ @##l@Fll ) ### f@mâ to b* mwe 
pf9mlm% tii« ty«# teMgfet om %h# ïMhrmht tmmt, 
m ### m#e# W%v#«m the #f #&* 
1####$ *## wr«$$&em %f ## 
@##3L#% #11 w# twmâ #m m# 
#####,* 
f&p #### witte vrnrâa## f#a#â#&â##$ 
m# m# wpitm Ci) &»# witt#a #%w% mf #*##%#* Ml#» 
#m# #«»# iê) #$#%## %&#% g##. W# Wm tu 
ta hj W$k m» ,####«#$ 
m#lm# aim m %h# #e itmt *p#%lem$&0m 
# tbâ# #?#y If»» wm&» #% %h# Weglamim# @f #aâ 
-mm mê# *$ %#a é$y ântvmâd fmp m wm#* 
#«####$#& WWW##* wÊMmw m Mm# 
ftt %&# tin* êlw&wpge# $m %m# 
m% W&iW# *##%###:$ #m #$%###% #»# mW# t# Qmtmt #&e 
#####* % m#### iprsyi %y »pw^^ 
tmg vâtà # Ëearmem mwlMm. ## wm* 
f#m# Im tit# ef #%m% 11## 
«ni w@l#y % #*&1 #&# ##»# ##'*###$ t» 1###* mwh#»# m %h# 
IMiglfti f# %*# #### 
mWMmi## me #k##E %#*$# #»r# m## $# ##$#«#» %&# 
®f %%# ####"' ####m Ctf )• 
»##»#. tmrn'tmn if#e# fmr %W *##### 
laf $##$#* %##&! »r### «#r# f#mA la $## g&#l%#T WI$# 
flT# m&l## #f CHg* 1>* #### 
&#!$# w«tt am $#» fmm# msmâ hf Bm## %*@## m# 
Isa HWfur, îfe® fir $r### utttelii 
$&### mm- f$#% $#1 #m# 
W#»$y y#### #M* Cftf* If m# &### 
witMm thmm ww # F##WL$ .@f ## àâgà niiiât 
mW wâ#% # $&# émtim 
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a. 
Fig. 2. Color changes on the lower surface of a Douglas 
fir needle infected with Rhabdocline pseudotsugae. 
a. Yellow spots forming at infected areas, b. Brown 
spots with yellow margins, c. Brown spots, d. Pustules 
showing white ridges and the darker valleys from which 
the ascospores are discharged. 
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Fig, 3. The usual appearance of Douglas fir 
needles infected with Rhabdocline pseudotsugae. 
a. Spotting only. b. Banding only, c. Combination 
of spotting and banding. 
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c. 
Fig. U-, Cooley's gall (Chermes cooleyii) on Douglas 
fir needles, a. Cottony mass with accompanying 
adjacent black spots, b. Bending of needle, c. Twist­
ing and bending of needle. 
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a. 
Fig. 5* Purple-brown banding caused by a Douglas 
fir needle miner, a. Purple-brown band in middle 
of needle, b. Purple-brown band at tip of needle, 
c. Needle broken at band to expose the orange 
colored larva. 
-64-
Fljtf» 6. Infected Double# fir needle showing apothecia 
of iitiaWocllnf paeudotsueae. Mote the maomer in which 
the epidermis ruptures by lon îtMinml slits to expose 
the frultinf layer, (x 15), 
Fig. 7. Crom* section of a Doa l̂ae fir needle lnf«»cted 
with Bhatxiocllny In this particular 
needle tht apotW«i'iûa Is on on* al&e of the midrib# 
(x 150), 
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yiK. 8. Kyphae of ahmbdocllme f a«^adotsagae In the cells 
of the meaophyll. These hyphae have Just lost their 
shrivelled appearance. This photoiaicrofraph was taken 
in the parly sprim? of 1955. (x 950). 
Fit» f, &# 4r:pâag#*C'at of rnmmpmm wltàia rnmi 
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-6 3. 
Conidtoaporcs of BhaWaploeum tseuaotaueae. 
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Flf. 11. Oermlnatine conldlospor^s of ^aMotlopum 
cseadotaueae. (x 640). 
Fig, 12. Cross motion of a fruitiïie; body of Rhabao-
elo&um Dseudotsuaae prior to ruptare of the epidermi#, 
(x i60). 
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Flf. 13* cross section of mature fruiting body of 
MhBbdop^oeum baeu^otsueae after rupture of the 
-/z. 
î"lf. 14. Cross of a 
(SQ imat-jp# fruit ins? body of 
©n the lower surfiler « (x 120 
n. îouflâ# fir ntrdl# with 
m 
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*i 
K .A 
Fig, 19. Cross section of a Douglas fir needle with 
an Immature fruitini; body of ahmbdoploeum hygophylliM 
on the upper «îtrfac©, Note the dena# underlying hyphal 
layer, (x 180), 
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Fle. 16. Cross section of m Doublas fir needle with an 
eplpbylloua frultlae body of Rhabdorloeum #ypQphylla# 
shortly after the rupture of the epidermis, (x 150). 
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Fig. 17. Cross section of Doarlns fir nepdle with two 
ppiphyUous frating bodies of fayr.orhylima 
shortly after the ruptore of the epiaeralsT (x 150), 
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Fîf 19* Portloa of »îi#lt#Tb«lt on Ben Bruyrr'» farm 
five mllFS aortb af mllspell, Th* fir tr^e# 
wfrr approximately flfteea feet t&ll «ud twenty yemrm 
old. This Wit was v«ry «iailar to the om on Bauer 
Broa# * farm. Both belt a %f#r# hfmvlly liift©t«d with 
iihftbdoclioff and served as lde%l plots for tbr aprnjint 
teats. 
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b. 
Fig. 20. Comparison of sprayed and mnspreyed branch-
l*t8 of th# sftm# tree. a. Typical branchlet frcMa 
an uasprayed portion of a fir tree Infected with 
Rh&Mocllaf pgrjadotau^a^. Note the heavy Infrctlon 
on the currrnt season's growth, b. Typical branch-
let from a sprayed portion of the same tree. Mote 
the absence of infection on th«» current aeaaon'a 
growth aa a result of apraylnf %flth bordeatix mixture. 
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Fl<r. 21, Typical branch takm from n Dou»!»» fir tree 
thflt has bee# severely infected with Christwms tree 
blight for taree successive years. This picture %fa« 
taken in October. Kote that most of the current 
year'8 needles have already beea dropped. 
FI". 22. Eranchlpt from a aprayeâ portion of « heavily 
infected tree. The bordeaux mixture &evmd the current 
s«89oa's growth. The stunted needles are a result of 
the defoliation of the previous yeara. 
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Fig. 23. Diagrnas ahoirinyr permanent Ohristœas tree 
bllRht plots two miles east of Bljrfork, Moatanm. 
The greea dots denote healthy trees while the brown 
dots represent trees Infected with Hbabdoeline. 
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Plot L-2 
Fii. 24. Diagrams «iiowinf two of the permanent 
Christmas tree blight plots on thr LubrfOht 
Fipfrlmentel Forest, îhr %re#a dots denote healthy 
trees while the brown dots represent trees infected 
with jjihabdoollne. 
Plot 1^3 
Fl«. 25. A diagram «hoviafr the third permanrnt 
Christmas tree blight plot on the Lubrecht 
Ei^^rlsiental Portât» The green dots denote 
SSâa^!"" 
